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SI SI ! SI 
HC03. cr Calcite I . I m orrute I pH 
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Although 

pH (0.2 units). 

cations on 

3, S· Upper 

Endmembers 

Well E6 
16) 

Well E2 
17) 

8 0.17 

4.12) which is 

sodium 

81 

Adjustments (mmolJI) 

cr 

0.11 

3.52 0.11 

0.01 0.66 

m 

for divalent 

the sodium 17 mmo1!1) at (Site 1 as 

mmolJI) and mmol/1) at Well (Site l 

to 

net-

4. 

3, 5: 

PHASE 11 2 3 4 5 6 7 8 --· 
Calcite -0.03651 0.22966 0.29360 0.29360 0.29360 

0~ Dolomite 0.16506 0.03197 0.14680 0.14680 
Gypsum 0.00770 0.00770 0.00770 I 0.00770 0.00770 0..00770 0.00770 0.00770 
C02 0.32148 0.32148 0.32148 0.32148 0.32148 0.32148 0.32148 0.32148 
X-Ca-Na -0.13308 -0.13308 i 0.03197 -0.13308 -0.11483 ' 
X-Ca-Mg 0.16506 0.03197 0.01825 -0.11483 

·'a -0.13308 "~13308 -0.16506 -0.13308 -0.01825 - - --I mdicates selected mod.el(s). 
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4. Route 3, 6: Budget (nunol/1) 

Mg .. z Na· HCOs' cr pH 

Well E2 0.65 L57 0.05 3.52 0.11 7.7 
(Site 17) 

WeUE4 LOO 0.34 1.91 3 0.11 7.4 
(Site 

Change 0.35 0.01 0.53 -0.03 0.00 -0.3 

The significant increase in (0. mmol/1) suggests 1s a 

to observed 5 

the calcium and sulfate (0. 18 nunol/1) of gypsum is almost perfectly 

to create the 

change in (0.34 mmol/1). 4.16. 

Route 3, Path 6: (mmol/1) 

PHASE 1 2 31 4 5 6 7 8 
Calcite ..0.00994 ..0.35017 0.00010 0.00010 0.00010 

_pol ()IrJi te 0.00502 0.17514 0.00005 0.00005 0.00005 
Gypsum . 0.52520 0.52520 0.52520 0.52520 0.52520 0.52520 0.52520 0.525 
C02 I 0.12513 0.12513 0.12513 0.12513 0.12513 0.12513 0.12513 0.12513 \ 

X-Ca-Na l 0.17012 0.17012 0.17514 0.17012 
X-Ca-Mg 0.00502 0.17514 0.00497 0.17508 0.17508 
X-Mg-Na 0.17012 0.17012 -0.00502 0.17012 ..0.00497 

1 Bold indicates selected model(s). 
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m 
0 
10 
0 ...... 
0 
~ 
0 
10 
0 
0 
0 
0) 
N 
~ 
(!) 
I 

0 
0 
0 
01 
0 

SID Name Na K Mg_ Ca Ci S04 HCOJ COJ N03 % mgll meq/1 mgll m~qll mg/1 meq/1 m~/1 mcqll mgll meqf! ml!ll meqll mgll meq/1 mgl! fll<'qll mjl!ll meqll IlVIB 1 Apache Springs I 10.0 0.43 fgrp 24.0 1.98 78.00 3.89 7.00 0.20 4.90 0.10 310.0 5.08 0.00 0.00 7.8 
2 314230110424801 2.51 o.u [grp 7.00 0.58 42.00 2.10 4.00 0.11 7.40 0.15 130.0 2.13 12.0 0.40 -0.29 
3 314439110415701 10.0 0.43 [grp 9.20 0.76 56.00 2.79 4.00 OJ l !6.0 0.33 190.0 3.11 0.00 !O.OO 5.66 
4 314341110402801 L80 0.08 [grp 6.60 0.54 42.00 2.10 LOO 0.03 5.30 0.11 160.0 2.62 0.00 0.00 0.10 0.00 -0.82 
5 314410110402101 10.0 0.43 lgrp_ 8.30 0.68 42.00 2.10 4.00 0.11 7.40 0.15 150.0 2.48 0.00 0.00 8.23 
6 314410110401001 2.10 0.09 grp 7.00 0.58 36.00 1.80 LOO 0.03 12.0 0.25 130.0 2.13 0.00 IO.OO U4 
7 314412110385501 10.0 0.43 grp 9.20 0.76 55.00 2.74 10.0 0.28 13.0 0.27 180.0 2.95 0.00 0.00 5.83 

Is Obs. Well Ei4 27.0 U7 3.70 0.09 W.O 0.82 27.00 1.35 4.00 0.11 5.00 0.10 20LO 3.29 0.00 0.00 1.30 0.02 ~2.09 
9 Obs. Well E5 40.0 1.74 3.00 0.08 6.20 0.51 27.00 1.35 4.00 O.ll 13.0 0.27 198.0 3.24 0.00 0.00 0.60 0.01 -0.25 
lO 314540110444401 7.90 0.34 grp 24.2 1.98 54.00 2.69 10.0 0.28 67.0 1.39 190.0 3.11 0.00 0.00 2.27 
ll Gr(;;;du;;;!VilleSpring 50.2 2.18 0.86 0.02 27.1 2.23 93.70 4.68 25.2 0.71 30.7 0.64 526.0 8.62 3.20 0.11 0.50 0.01 ~5.07 
12 Greatervi!Ie Well 27.2 1.18 1.60 0.04 16.1 1.33 54.20 2.70 16.7 0.47 81.6 1.70 197.0 3.23 3.20 0.11 0.50 0.01 -2.43 I3 314638110423401 6.20 0.27 'grp 6.10 0.50 60.00 2.99 13.0 0.37 7.40 0.15 190.0 3.11 0.00 0.00 1.77 
14 Los Posos Tank 15.0 0.65 <1 !6.80 0.56 52.10 2.60 20.0 0.56 3.90 0.08 156.0 2.56 0.00 0.00 5.56 0.09 7.32 
15 Rex Allen 13.4 0.58 <l 6.23 0.51 47.50 2.37 10.1 0.28 8.76 0.18 182.0 2.98 0.00 0.00 7.16 0.12 ~8.45! 
16 Obs. Well E6 50.0 2.17 3.00 0.08 4.70 0.39 18.00 0.90 4.60 0.13 5.00 0.10 206.0 3.38 0.00 0.00 0.40 0.01 -1.71, 
17 Obs. Well E2 36.0 1.57 2.80 0.07 8.00 0.66 [26.00 UO 4.00 0.11 5.00 0.10 215.0 3.52 0.00 0.00 L90 0.03 ~3.05 
18 Empire Ranch 14.7 0.64 <1 6.80 0.56 45.00 2.25 7.81 0.22 10.5 0.22 192.0 3.15 0.00 0.00 5.35 0.09 -2.31 
19 Empire Gulch 21.6 0.94 1.89 0.05 10.7 0.88 58.60 2.92 8.35 0.24 !4.4 0.30 273.0 4.47 0.00 0.00 LOO 0.02 -2.66 
l9 Empire Gulch 2 26.9 U 7 <l 11.9 0.98 68.70 3.43 I 1.4 0.32 36.6 0.76 305.0 3.15 2.27 0.04 -5.38 
20 Obs. Well E4 44.0 1.91 3.10 0.08 8.10 0.67 40.00 2.00 4.00 0.11 55.0 1.15 213.0 3.49 0.00 0.00 1.90 0.03 ~1.87: 
21 ObsWcUE7 '70.0 3.04 1.70 0.04 2.20 0.18 12.00 0.60 5.30 0.15 56.0 1.17 150.0 2.46 0.00 0.00 6.20 0.10 ~L66 
22 ~Well E3 67.0 1.91 21.0 0.54 0.70 0.06 15.00 0.75 4.00 0.11 75.0 1.56 133.0 2.18 0.00 0.00 1.90 0.03 3.611 



m 
0 
10 
0 ...... 
0 
~ 
0 
10 
0 
0 
0 
0) 
N 
~ 
(!) 
I 

0 
0 
0 
01 

or Cations/Anions 

SID Name Na K Mg Ca Cl S04 HCOJ COJ N03 % 
mgfl mcq!l mg!l meq/1 rugll mcql! mg!l mcqfl mt:ll mcqfl mg/1 rneqll mg/1 mcq/1 m~/1 mcqfl mg/1 mcq/1 IMB 

23 Obs. Well El 220.0 9.57 4.40 0.11 0.20 0.02 85.00 4.24 12.0 0.34 627.0 B.l 10.0 0.16 7.80 0.26 8.30 0.13 -0.9 
24 Empire Gulch Well 59.50 2.59 <1 0.50 0.04 7.89 0.39 3.82 0.11 36.20 0.75 141.0 2.32 0.00 0.00 0.30 0.00 4.41 
25 Obs. Well E9 70.00 3.04 3.70 0.09 0.80 0.07 8.00 0.40 4.00 O.ll 28.00 0.58 136.0 2.23 20.4 0.68 1.60 0.03 -2.79 
26 Obs. Well E8 41.00 1.78 1.60 0.04 6.20 0.51 17.00 0.85 4.60 0.13 5.00 0.10 182.0 2.98 0.00 0.00 1.20 0.02 -L49 
27 Obs. Well EIO 56.00 2.44 1.40 0.04 2.00 0.16 11.00 0.55 4.00 0.11 24.00 0.50 160.0 2.62 0.00 0.00 0.40 0.01 -l.62 
28 Obs. Well Ell 45.00 1.96 3.60 0.09 4.60 0.38 19.00 0.95 4.00 0.11 5.00 0.10 196.0 3.21 0.00 0.00 3.30 0.05 -2.!7 
29 lObs. Wcl1El2 38.00 1.65 3.90 0.10 10.9 0.90 35.00 L75 10.0 0.28 9.00 0.19 235.0 3.85 0.00 0.00 3.50 0.06 -0.45 
30 314938110353601 34.00 1.48 tgrp 9.00 0.74 50.00 2.50 7.00 0.20 16.00 0.33 250.0 4.10 0.00 0.00 0.7 
30 Cicnega Ranch 35.70 1.55 <1 10.3 0.85 63.60 3.17 8.53 0.24 17.00 0.35 285.0 4.68 0.00 0.00 2.20 0.04 2.47 
31 Cienega Crk 53.30 2.32 1.19 0.03 12.0 0.99 62.70 3.13 7.30 0.21 22.30 0.46 391.0 6.41 0.00 0.00 0.50 0.01 -4.75 
32 iCienega CrkFnc 39.30 1.71 2.32 0.06 7.83 0.64 49.70 2.48 6.80 0.19 35.00 0.73 270.0 4.42 0.00 0.00 0.72 0.01 -4.79 
33 Cienega Crk Weir 39.80 1.73 1.89 0.05 8.25 0.68 50.00 2.50 7.28 0.21 34.60 0.72 264.0 4.33 0.00 0.00 -3.2 
34 Sawmill Canyon 12.60 0.55 1.57 0.04 6.79 0.56 46.40 2.32 7.39 0.21 10.30 0.21 171.0 2.80 3.20 0.11 0.50 0.01 1.77 
35 Wrightson Snow 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 l.23 0.03 0.00 0.00 36.0 0.59 3.20 0.11 ADJ 
36 Cienega Creek l 33.95 1.48 1.83 0.05 8.08 0.67 57.20 2.85 3.99 0.11 17.30 0.36 269.0 4.41 0.00 0.00 1.90 0.03 1.32 

137 Cienega Crk 2 37.70 1.64 1.64 0.04 7.89 0.65 51.90 2.59 4.45 0.13 20.20 0.42 254.0 4.16 0.00 0.00 1.52 0.02 1.95 
138 Cienega Crk 3 37.70 1.64 2.19 0.06 7.96 0.66 48.90 2.44 4.65 0.13 22.20 0.46 245.0 4.02 0.00 0.00 1.31 0.02 1.71 
39 Cienega Crk 4 43.30 0.00 1.73 0.04 8.39 0.69 54.50 2.72 5.37 0.15 27.80 0.58 269.0 4.41 0.00 0.00 0.78 0.01 1.66 
40 Ciene_g!J_(r~5 43.90 1.91 2.49 0.06 8.34 0.69 51.60 2.57 5.42 0.15 28.80 0.60 266.0 4.36 0.00 0.00 0.55 0.01 1.09 
41 Hidden Valley 30.20 1.31 3.08 0.08 12.7 1.05 64.80 3.23 IU7 0.23 30.20 0.63 323.0 5.29 3.20 0.11 0.50 O.Ol -5.05 
42 Apache Springs 2 6.69 0.29 1.18 0.03 18.8 1.55 78.70 3.93 8.35 0.24 14.40 0.30 336.0 5.51 0.00 0.00 1.88 0.00 -4.27 
43 313910110422501 2.60 0.11 0.18 0.00 65.0 5.35 290.0 14.5 5.00 0.14 760.0 15.8 230.0 3.77 0.00 0.00 0.5 
44 BLM Well 76.00 3.31 0.50 0.01 0.20 0.02 3.40 0.17 4.00 0.11 13.00 0.27 192.0 3.15 0.00 0.00 0.40 0.01 -0.5 



m 
0 
10 
0 ...... 
0 
~ 
0 
10 
0 
0 
0 
0) 
N 
~ 
(!) 
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0 
0 
0 
01 
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SID 

i 
!2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
19 
20 
21 
22 

Name Date 

Apache Springs 1 4/17/41 
314230110424801 4/18/41 
314439110415701 4115/41 
314341110402801 9/24/41 
31441011040210] 4/l5/41 
314410110401001 9/20/41 
314412110385501 4/JS/41 
Obs. Well El4 2/15/75 
Obs. Well E5 10/19/74 
314540110444401 9/24/41 
Greatcrville Spring 3131/95 
Greatcrvillc Well 3/31/95 
314638110423401 9124/41 
Los Posos Tank 3/4/96 
Rex Allen 3/4/96 
Obs. Well E6 10/ll/74 
Obs. Well E2 9/21/74 
Empire Ranch 3/4/96 
Empire Gulch 10/15/96 
Empire Gulch 2 3/7/96 
Obs. Well E4 9/27/74 
Obs WcUE7 10/25174 
Obs. Well E3 11/7174 

Source TyJ Location USGS 
Quad 

IUSGS WRC Spring 20-16-Gdcb " ·'' vVUVlld 

USGS WRC Well 20-16-9dbb SonoiLa 
USGS WRC Well l9-l6-34ba Sonoita 
USGSWRC Well 20-16-2aaa Sonoita 
USGSWRC Well l9-16-35dad Sonoita 
USGS WRC Well l9-16-36cb Sonoita 
USGS WRC Well l9-l7-3lca Sonoita 
Harshbarger Well 20-17 ~ 15dcd Elgin 
Harshbarger Well l9-l7~21ddd Spring 
USGS WRC Well 19-16·19dc Empire 
Field Spring 19-H)~ 19daa Empire 
Field Well 19-16~16cbb Empire 
USGSWRC Well 19-l6-l6ddb Empire 
Field Well l9-16·22abd Empire 
Field Well I 9-l6-16ddc Empire 
Harshbarger WeU 19-16-libbb Spring 
Harshbarger Well I9-16-l2aac Empire 
Field Well 19-17-l&aca Empire 
Field Spring 19-l? -lObdc Spring 
Field Spring 19-17-10bdc Empire 
Harshbarger Well l9-l7-8cb Empire 
Harshbarger Well 19-17-9abb Spring 
Harshbarger Wen 19- I7-20acb Empire 

Elcv Hd Dpth Alk pH EC T 
fld lab fld lab 

5190 5188 10 250 7.40 491 22 
5200 4800 540 126 1(7.59) 244 ,(25.0) • 
4900 4775 230 154 [(7.45) 318 
4800 4684 116 129 1(7.58) 257 18.8 
4740 4710 101 124 (7.60) 254 19 
4725 4701 175 107 (7.!13) 230 18.5 
4635 4596 42 144 (7.53) 312 18 
4764 4620 2000 167 7.60 330 25.6 
4533 4479 1480 165 7.70 310 22.9 
5200 5178 24 157 (7.53) 522 10.5 
5250 439 7.84 850 10.1 
5120 4670 472 162 8.27 492 13.8 
4931 4703 365 157 7.54 37 20.5 
4990 4725 365 128 172 7.60 l7 
4960 4675 365 149 182 7.54 19 
4939 4695 1510 172 7.50 340 26.1 
4722 4636 1500 179 7.70 340 22.8 
4620 220 157 182 7.71 17.5 
3385 217 216 7.77 452 21.7 
4580 250 6.85 18 
4563 4434 1460 177 7,40 450 21.7 
4521 4470 1285 125 7.30 380 2L2 
4559 4558 1865 lll 7.80 360 31.7 
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Name Date 

Obs. Well El 10/2174 
Empire Gulch Well 3/4/96 
Obs. Well E9 ll/27174 
Obs. Well E8 11/8174 

Obs. Well ElO 12/6/74 
Obs. WellE 11 12/22/74 
Obs. Well E12 l/22175 
314938110353601 3/23/51 
Cicncga Ranch 3/4/96 
Cienega Crk Eph 3/26/95 
Cienega Crk Fnc l0/l5/95 
Cienega Crk Weir 10115195 
SawmiU Canyon 413195 
Wrightson Snow 3/31195 
Cicncga Creek 1 2/12/95 
Cienega Crk 2 2/12/95 
Cienega Crk 3 2112/95 
Cienega Crk 4 2112/95 
Cienega Crk 5 2/12/95 
Hidden Valley 3/26/95 
Apache Springs 2 10/15/95 
313910110422501 4/16/41 
BLMWell 10117/88 

Source Typ' Location USGS 
Quat! 

Harshbarger Well 19-17-lThbb Empire 
Field Well 19-17-l?bbb Empire 
Harshbarger Well 19-17-LObad Spring 
Harshbarger Well 19-l7-I5bbd Spring 
Harshbarger Well 19-17-23aad Spring 
Harshbarger Well 19-17-I4ada Spring 
Harshbarger Well 19-17-lccd Spring 
USGS WRC Well l8-!7-35bc Spring 
Field Well 18-l7-35abc Empire 
Field Ciencga 19-17-Jaac Spring 
Field Ciencga 18-17-Dccb Spring 
Field Cicncga 18-18-6cdc Narrows 
Field Spring 19-15-JJdcd Wrightson 
Field Snow 20-15-7 Wrightson 
Field Cicncga 18-17-lJcba Spring 
Field Cienega 18-17-Dcba Spring 
Field Cienega l8-17-12dcc Spring 
Field Cienega l8-17-l2dbc Narrows 
Field Cicncga 18-l8-6cdc Narrows 
Field Spring l8-l6-!6bdb Empire 
Field Spring 20-16-6dcb Sonoita 
USGS WRC Well 20-16-33add Sonoita 
IADEQ Well 19-17-3adb LSJ!ring 

Eicv Hd Dpth Alk pH EC T 
fld lab flu Jab 

4750 4593 1500 8.5 1360 29 
4539 845 U6 157 8.24 18 
4386 4323 1412 113 8.4 320 26.1 
4495 4418 1220 152 7.3 290 22.3 
4451 4419 1500 133 6.4 320 215.2 
4465 4398 1608 163 7.4 320 27.3 
4393 4329 1293 196 7.9 400 25 
4320 200 207 1(7.45) 18.5 
4370 234 295 7.54 l7 
4350 321 8.05 16 
4175 220 221 8.19 395 17.8 
4125 203 216 8.52 455 17.8 
6350 140 7.54 317 10 
9000 30 
4175 424 432 8.03 8.26 424 16 
4165 208 8.22 8.57 401 15.5 
4150 201 8.20 8.55 384 17 
4125 221 8.40 8.56 444 20.6 
4100 218 8.48 8.55 437 20.6 
4750 265 8.12 14.5 
5190 250 7.22 21.7 
4575 189 J6.98) 27 
4350 14350 749 160 

' -. 
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Data 11/26/91 1/31/92 5/U/92 8/6 /92 3/16/93 7/93 8/18/93 
mg/1 mg/1 mgll mg/1~ mgll mgll mgll 

[Ca+2 60.30 63.20 57.60 58. 52.60 57.90 55.60 55.10 
IMg+2 9.40 10.30 9.20 8.35 7.60 10.10 8.50 8.40 
INa+ 45.10 50.00 45.40 44.00 43.20 53.00 47.90 46.40 
K+ i L20 2.4Q 2.18 2.29 1.77 3.88 2.57 2.40 
C03-2 0.50 7.00 1.00 4.00 2.00 2.00 2.40 -
HC03- 226.00 227.00 265.00 2¢.1 268.00 284.00 268.00 265.00 
Cl· 9. IO 9.00 2.60 8. 8.69 10.00 7.20 8.20 

IS04-2 42.00 43.00 35.70 40.60 40.00 38.30 41.30 40.70 
N02+N03 0.12 0.09 0.10 1 0.20 0.20 0.12 0.10 0.19 
F- 0.36 0.34 0.41 0.39 0.49 0.38 0.45 0.44 

Data 11126/91 1/31/92 5114/92 8/6191 ll/14/92 3/l6/93 2/27/93 8/18/93 
meq/1 meq/1 meq/1 meq/1 meq/1 meq/1 meq/1 meq/1 

Ca+2 3.01 3.15 2.87 2.91 2.62 2.89 2.77 2.75 
Mgr2 0.77 0.85 0.76 0.69 0.63 0.83 0.70 0.69 
Na+ 1.96 2.17 1.97 1.91 1.88 2.31 2.08 2.02 
K+ 0.03 0.06 0.~6 0.06 0.05 O.LO 0.07 0.06 
C03-2 0.02 0.23 0.0} 0.07 0.13 0.07 0.07 0.08 
HC03- 3.70 3.72 4.34 4.26 4.39 4.65 4.39 4.34 
Cl- 0.26 0.25 0.07 0.24 0.25 0.28 0.20 0.23 
SO-l-2 0.87 0.90 0.74 0.85 0.83 0.80 0.86 0.85 
N02+N03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
F- 0.00 0.00 0.00 0.00 0.001 0.00 0.00 0.00 
%JMB 8A8 9.82 4.10 1.28 -4.23 2.53 0.68 -0.07 

Data 5/14/92 8/6/92 2/27/93 
pH 7.87 7.73 8.26 8.20 7.95 
IDS (mg/1) 322 294 352 318 323 1 

T(C) 19.50 18.50 ILOO 17.00 18.50 20.50 
,Fid 508 508 503 459 496 564 511 480 
Al..k (mg/1) 226 234 217 213 233 220 221 
DO (mg!JJ 9.30 1130 7.80 6.23 8.70 8 53 7.40 
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(mgll) (mgf!) 
Ca+2 57.59 3.27 
Mg+2 8.98 0.93 
Na+ 46.88 3.29· 
IK+ 2.34 0.76 
COJ-2 2.61 2.05 
HC03- 257.88 20.57 --
Cl- 7.90 2.29 ---
S04-2 40.20 2.29 
N02+N03 0.14 0.05 
F- -r 0.41 0.05 I 

Field Average Std. Dev. 
lFJd pH 8.03 0.21 f-· . 

. TDS (mg/1) 319 18.01 
T(C) 16.44 3.501 
Fld EC (us) 504 30.11 
Alk (mg/1) 222 8.22 
DO (mg!l) 8.47 1.60 
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